We consider the boundary-value problem:
where L is a first-order partial differential operator: 
and norm
llullo _-
We define the Sobolev space as:
H'(n)-{_C L2(n);a_ e L=(n), Vlal _<1} (6) where a --(r#l, a2, ..., and) E _qnd and ]a[ = a I -}-a 2 -Jr-... nt-and , and define their associated norms by
For the vector-valued function u_ with m components, we have the product spaces
and the corresponding norm
Considering the boundary condition of the boundary-value problem, we also define the function space
Let us suppose that f E L 2 and L : _S --. __L 2. For an arbitrary trial function u_ E S, we define the residual function R__= L_u -L" The LSFEM is based on minimizing the residual function in a least-squares sense.
We construct the least-squares functional
Taking variation of I with respect to u_, and setting 61 = 0 and 6u_ = w__, lead to the least-squares weak statement:
In the approximate V.u=0
_-Vxu_=0
We shall consider the two-dimensional problem only:
au av (e)., = 0,p= co. ta.t on r5 (the outflow)
The quasi-linear problem(25) can be solved by using any linearization method, for example, the successive substitution or the Newton's scheme.
NUMERICAL RESULTS
The LSFEM described in the previous sections has been tested by solving the driven cavity flow and the backward-facing step flow. In this study, a simple successive substitution scheme is used to obtain the solution.
The velocity field at the previous step is used to calculate the coefficient matrices AI, Az and A. This paper is concerned with the validity of the LSFEM only, thus a Gaussian elimination is used to solve the algebraic system. The solutions are updated using an under-relaxation method given as 
Driven

Cavity Flow
The definition of driven cavity fow is as usual. 50 x 50 nonuniform bilinear elements are used and the mesh distribution is shown in Figure  1 
Backward-facing Step
This example is chosen to compare computational results with the experimental data of Almaly eta/. 2s The step has a height of 0.0049m. The small channel, upstream of this step, has a height of 0.0052m. the inlet boundary is located at 3.5 step heights upstream of this step. The total length behind the backward-facing step is 45 step heights. ,19,29,39,42,51,73,79 , and 84 for the Reynolds number of 100 through 900 with the incremental of 100, respectively. Under-relaxation is not used. Step Flow at Re=500. Step Flow at Re=800
